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Hairdressing	  in	  space:	  Depic/on	  of	  gender	  in	  science	  books	  for	  children	  
Abstract	  	  
Stereotypes	  in	  the	  media	  both	  reﬂect	  and	  perpetuate	  the	  no4on	  that	  science	  is	  a	  masculine	  pursuit.	  The	  
aim	  of	  the	  current	  study	  is	  to	  explore	  whether	  such	  stereotypes	  extend	  to	  imagery	  within	  children’s	  
science	  books.	  In	  order	  to	  determine	  the	  extent	  of	  stereotypes	  in	  gender	  representa4on	  both	  
quan4ta4ve	  and	  qualita4ve	  analyses	  were	  conducted.	  	  Results	  demonstrated	  that	  overall	  females	  were	  
under-­‐represented	  in	  images	  across	  the	  books	  surveyed.	  Analyses	  of	  images	  of	  adults	  demonstrated	  
under-­‐representa4on	  of	  women	  in	  both	  physics	  and	  mathema4cs	  books,	  but	  images	  of	  children	  showed	  
no	  signiﬁcant	  diﬀerence	  between	  genders.	  Analyses	  of	  the	  target	  age	  of	  the	  children’s	  books	  revealed	  
that	  books	  targeted	  at	  older	  children	  contained	  fewer	  images	  of	  adult	  females.	  Qualita4ve	  visual	  
analyses	  revealed	  that	  books	  about	  space	  explora4on	  trivialized	  women’s	  exper4se,	  diminished	  their	  
perceived	  technical	  competence,	  failed	  to	  acknowledge	  their	  contribu4on	  or	  presence,	  and	  represented	  
them	  in	  a	  manner	  which	  suggested	  that	  they	  were	  passive,	  lower	  status,	  and	  superﬁcial.	  	  Books	  about	  
science	  that	  are	  currently	  available	  to	  children	  in	  libraries	  are	  not	  balanced	  in	  terms	  of	  their	  
representa4on	  of	  gender.	  	  Imagery	  in	  children’s	  books	  of	  women	  ac4vely	  par4cipa4ng	  in	  scien4ﬁc	  
occupa4ons	  would	  help	  to	  demonstrate	  that	  careers	  in	  these	  areas	  are	  meaningful,	  fulﬁlling	  and	  
achievable	  for	  women.	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Introduc/on	  
Despite	  intense	  scru4ny	  and	  research	  in	  a	  variety	  of	  ﬁelds	  and	  disciplines,	  the	  gender	  gap	  in	  science	  
engagement	  con4nues	  to	  be	  an	  enduring	  social	  problem	  with	  women	  underperforming	  in	  science	  
educa4on	  and	  being	  under	  recruited	  in	  the	  scien4ﬁc	  workplace	  (O’Brien	  et	  al.	  2015).	  While	  overall	  
representa4on	  of	  women	  in	  Science,	  Technology,	  Engineering,	  Mathema4cs	  and	  Medicine	  (STEMM)	  is	  
low,	  this	  is	  not	  the	  case	  for	  all	  scien4ﬁc	  ﬁelds	  (Yang	  &	  Barth	  2015).	  	  Sta4s4cs	  for	  gender	  representa4on	  in	  
employment	  reveal	  that	  women	  are	  equally	  represented	  in	  biological	  and	  medical	  ﬁelds	  but	  
underrepresented	  in	  physics,	  engineering	  and	  maths.	  	  For	  example,	  45	  per	  cent	  of	  registered	  doctors	  in	  
the	  UK	  are	  female	  with	  more	  women	  than	  men	  currently	  training	  to	  be	  doctors	  (General	  Medical	  Council	  
2016).	  	  In	  contrast,	  only	  6	  per	  cent	  of	  registered	  engineers	  in	  the	  UK	  are	  women,	  and	  only	  20	  per	  cent	  of	  
students	  taking	  Physics	  A-­‐level	  are	  female,	  a	  sta4s4c	  that	  has	  not	  changed	  in	  25	  years	  (Women’s	  
Engineering	  Society	  2016).	  
It	  has	  been	  suggested	  that	  factors	  outside	  of	  school	  are	  inﬂuen4al	  in	  boys	  developing	  a	  preference	  for	  
physics,	  rather	  than	  biology,	  and	  that	  to	  understand	  socializa4on	  processes,	  it	  is	  necessary	  to	  inves4gate	  
the	  inﬂuences	  on	  young	  children	  (Baram-­‐Tsabari	  and	  Yarden	  2008).	  	  Books,	  along	  with	  other	  media,	  
provide	  children	  with	  a	  way	  to	  learn	  about	  people	  and	  places	  far	  beyond	  their	  realm	  of	  day-­‐to-­‐day	  
experience,	  and	  are	  ‘a	  macrocosmic	  resource	  through	  which	  they	  can	  discover	  worlds	  beyond	  their	  own	  
life-­‐space’	  (Peterson	  &	  Lach	  1990:	  189	  cited	  in	  Gooden	  &	  Gooden	  2001:	  91).	  	  This	  is	  par4cularly	  relevant	  
to	  learning	  about	  science	  as	  few	  children	  have	  ever	  been	  inside	  a	  laboratory,	  or	  met	  an	  astronaut.	  	  In	  
fact,	  Flicker	  (2003)	  claims	  that	  ‘most	  people	  have	  never,	  and	  will	  never,	  personally	  meet	  a	  scien4st’	  (p.	  
307).	  	  Despite	  the	  disparity	  between	  science	  disciplines	  in	  terms	  of	  gender	  representa4on,	  few	  studies	  
have	  explored	  the	  diﬀerences	  between	  the	  STEMM	  ﬁelds	  that	  are	  gender	  balanced	  or	  female	  
dominated,	  such	  as	  health,	  and	  those	  that	  are	  male	  dominated,	  such	  as	  engineering.	  	  	  The	  aim	  of	  the	  
current	  study	  is	  to	  examine	  gender	  representa4on	  in	  diﬀerent	  disciplines	  in	  one	  important	  early	  source	  
of	  informa4on	  about	  science,	  namely	  children’s	  science	  books.	  	  	  
Literature	  Review	  
Stereotypes,	  gender	  and	  STEMM	  	  
Research	  exploring	  implicit	  associa4ons	  between	  STEMM	  and	  gender	  reveals	  that	  that	  72	  per	  cent	  of	  
more	  than	  2.5	  million	  Americans,	  consider	  science	  to	  be	  masculine	  and	  humani4es	  to	  be	  feminine	  
(Nosek	  et	  al.	  2007).	  	  Cheryan	  et	  al.	  (2016)	  found	  that	  science	  disciplines	  that	  are	  perceived	  as	  having	  a	  
more	  masculine	  culture	  are	  less	  ahrac4ve	  to	  women	  and	  deter	  them	  from	  studying	  these	  subjects.	  	  As	  
Harding	  (1986:	  63)	  points	  out,	  ‘‘scien4ﬁc’	  and	  ‘masculine’	  are	  mutually	  reinforcing	  cultural	  constructs’	  
and	  goes	  on	  to	  explain:	  	  
The	  eﬀects	  of	  gender	  stereotyping,	  which	  begin	  in	  the	  cradle,	  accumulate	  through	  childhood,	  
adolescence,	  and	  adulthood	  in	  such	  a	  way	  as	  to	  systema4cally	  discourage	  women	  and	  encourage	  
men	  to	  engage	  in	  the	  kinds	  of	  thinking	  and	  motor	  ac4vity	  necessary	  for	  skill	  in	  scien4ﬁc,	  
mathema4cal,	  and	  engineering	  work.	  	  
Gender-­‐STEMM	  stereotypes	  have	  been	  found	  to	  develop	  as	  early	  as	  the	  age	  of	  eight	  (Cvencek,	  Meltzoﬀ	  
&	  Greenwald	  2011)	  and	  by	  the	  age	  of	  nine,	  gender-­‐STEMM	  stereotypes	  have	  been	  found	  to	  predict	  
achievement	  in	  maths	  for	  girls	  but	  not	  boys	  (Steﬀens,	  Jelenec	  &	  Noack	  2010).	  	  	  By	  middle	  school,	  
math=male	  stereotypes	  have	  started	  to	  inﬂuence	  girls’	  performance	  and	  sense	  of	  belonging	  in	  maths	  
and	  their	  conﬁdence	  and	  liking	  for	  the	  subject	  begins	  to	  wane	  (Good,	  Aronson	  &	  Harder	  2008).	  	  Nosek	  et	  
al.	  (2009)	  studied	  data	  from	  34	  countries	  and	  found	  that	  countries	  with	  greater	  levels	  of	  gender-­‐STEMM	  
stereotyping,	  had	  a	  greater	  diﬀerence	  in	  performance	  between	  boys	  and	  girls	  in	  8th	  grade	  science	  and	  
maths	  exams.	  	  	  
In	  an	  era	  of	  poli4cal	  correctness,	  gender-­‐science	  stereotypes	  are	  rarely	  explicitly	  endorsed	  (Nosek	  et	  al	  
2009:	  10594).	  However,	  unconscious	  bias	  can	  aﬀect	  both	  teachers	  and	  students’	  amtudes	  to	  girls	  being	  
interested	  in,	  and	  performing	  well	  in	  science.	  	  Beilock	  et	  al.	  	  (2010)	  found	  that	  anxie4es	  of	  female	  
elementary	  school	  teachers	  about	  maths	  can	  aﬀect	  girls’,	  but	  not	  boys’,	  maths	  achievement.	  	  	  In	  addi4on,	  
Makarova	  and	  Herzog	  (2014)	  found	  that	  senior	  students	  in	  secondary	  schools,	  and	  their	  science	  
teachers,	  nega4vely	  associate	  girls	  with	  maths.	  	  According	  to	  Kiefer	  &	  Sekaquaptewa	  (2007)	  reminding	  
female	  university	  students	  of	  the	  maths=male	  associa4on	  can	  damage	  their	  performance	  in	  maths	  
examina4ons,	  although	  if	  the	  stereotype	  is	  removed,	  women	  outperform	  men	  (Good	  et	  al.	  2008).	  
Gender-­‐STEMM	  stereotypes	  are	  both	  reﬂected	  and	  reinforced	  by	  mainstream	  media	  in	  terms	  of	  failing	  to	  
acknowledge	  the	  contribu4on	  of	  women,	  or	  diminishing	  their	  technical	  exper4se.	  	  There	  are	  a	  number	  
of	  studies	  which	  explore	  representa4ons	  of	  female	  scien4sts	  in	  adult	  media,	  such	  as	  newspapers	  
(Shachar	  2000),	  journal	  adver4sing	  (Barbercheck	  2001),	  magazines	  (LaFollehe	  1988),	  and	  ﬁlm	  (Flicker	  
2003;	  Steinke	  2005).	  	  These	  studies	  all	  found	  evidence	  of	  gender	  stereotyping,	  including	  much	  lower	  
  	  2
levels	  of	  representa4on	  of	  women	  in	  science	  (Barbercheck	  2001;	  Sachar	  2000).	  	  Where	  female	  scien4sts	  
do	  appear	  studies	  have	  found	  a	  more	  subtle	  form	  of	  stereotyping	  occurring,	  such	  as	  emphasizing	  their	  
physical	  appearance	  and	  roman4c	  lives	  (Flicker	  2003;	  Steike	  2005).	  O’Keﬀe	  (2013:	  12)	  interviewed	  
STEMM	  professionals	  about	  the	  inﬂuence	  their	  media	  consump4on	  had	  on	  their	  career	  choices	  and	  a	  
number	  of	  female	  respondents	  described	  ‘ac4vely	  looking	  for	  representa4ons	  of	  women	  in	  the	  sciences	  
and	  not	  ﬁnding	  adequate	  role	  models’.	  	  Of	  the	  small	  amount	  of	  work	  that	  has	  dis4nguished	  between	  
STEMM	  ﬁelds,	  there	  is	  some	  indica4on	  of	  a	  historical	  associa4on	  of	  women	  with	  some	  science	  subjects,	  
but	  not	  others.	  	  In	  LaFollehe’s	  (1988:	  264)	  study	  of	  magazine	  ar4cles	  about	  science	  from	  1910-­‐1955:	  	  
No	  woman,	  either	  scien4sts	  or	  journalist,	  was	  listed	  as	  the	  author	  of	  an	  ar4cle	  on	  mathema4cs,	  
astronomy,	  archaeology	  or	  palaeontology,	  despite	  the	  fact	  that	  women	  were	  ac4vely	  engaged	  in	  
research	  in	  those	  ﬁelds.	  	  Women	  authors	  tended	  to	  write	  about	  research	  in	  the	  social	  or	  
biological	  sciences	  [...]	  but	  were	  much	  less	  visible	  as	  authors	  of	  ar4cles	  on	  physics	  or	  chemistry.	  	  	  
There	  have	  also	  been	  studies	  of	  the	  representa4on	  of	  scien4sts	  in	  children’s	  media.	  	  Long	  et	  al.(2010)	  
studied	  portrayals	  of	  scien4sts	  in	  television	  programmes	  popular	  among	  twelve	  to	  fourteen	  year	  olds	  
and	  found	  that	  male	  scien4sts	  signiﬁcantly	  outnumbered	  female	  scien4sts,	  although	  gender	  stereotyped	  
behaviour	  was	  absent	  in	  the	  scien4st	  characters.	  	  In	  contrast,	  science	  educa4on	  television	  programmes	  
show	  some	  evidence	  of	  gender	  counter-­‐stereotyping	  with	  males	  and	  females	  equally	  likely	  to	  be	  
scien4sts	  (Long,	  Boiarsky	  &	  Thayer	  2001).	  	  	  
Gender-­‐STEMM	  stereotypes	  and	  children’s	  books	  
There	  have	  been	  numerous	  studies	  of	  gender	  representa4on	  in	  children’s	  non-­‐science	  literature,	  which	  
have	  all	  shown	  an	  imbalance	  in	  the	  representa4on	  of	  males	  and	  females,	  with	  some	  studies	  ﬁnding	  
nearly	  twice	  as	  many	  male	  main	  characters	  as	  female	  (Hamilton	  et	  al.	  2006).	  The	  well-­‐established	  dearth	  
of	  females	  in	  children’s	  books	  is	  argued	  to	  represent	  a	  ‘symbolic	  annihila4on’	  as	  underrepresenta4on	  
denies	  the	  existence	  of	  women	  and	  girls	  (McCabe	  et	  al.	  2011:	  198).	  	  In	  addi4on	  to	  the	  imbalance	  in	  the	  
number	  of	  males	  and	  females	  that	  feature	  in	  children’s	  books,	  other	  forms	  of	  sexism	  also	  exist	  in	  
children’s	  literature,	  including	  	  segregated	  domes4c	  and	  professional	  roles,	  unequal	  portayals	  of	  status	  
between	  genders,	  personality	  stereotypes	  and	  an	  ‘idealiza4on	  of	  femininity’	  (Diekman	  and	  Murnen	  
2004:	  373).	  	  The	  research	  on	  children’s	  literature	  overwhelmingly	  suggests	  that	  children’s	  books	  
communicate	  the	  message:	  ‘It’s	  a	  man’s	  world,	  kids!’	  (Bender	  &	  Leone	  1989:	  36	  cited	  in	  Gooden	  &	  
Gooden	  2001:	  	  92).	  
Gender	  stereotypes	  in	  children’s	  books	  increase	  in	  intensity	  as	  the	  target	  age	  of	  the	  books	  rises	  (Evans	  &	  
Davies	  2000).	  This	  trend	  also	  applies	  to	  characters	  within	  books	  and	  a	  number	  of	  studies	  have	  found	  that	  
the	  representa4on	  of	  girls	  and	  boys	  is	  more	  equitable	  than	  that	  of	  adults	  (Gooden	  &	  Gooden	  2001;	  
Hamilton	  et	  al.	  2006;	  McCabe	  et	  al.	  2011).	  	  It	  has	  been	  argued	  that	  this	  ‘implies	  that	  girls	  do	  not	  grow	  up	  
and	  become	  forces	  in	  their	  world,	  but	  rather	  remain	  young	  and	  vulnerable’	  (Fitzpatrick	  &	  McPherson	  
2010:	  136).	  	  	  Examina4ons	  of	  illustra4ons	  reveal	  that	  girls’	  roles	  are	  portrayed	  as	  more	  ﬂexible	  than	  
those	  of	  adult	  women	  (Fitzpatrick	  &	  McPherson	  2010;	  Jackson	  &	  Gee	  2005).	  	  As	  Jackson	  and	  Gee	  (2005:	  
124)	  describe:	  ‘it	  seems	  that	  “girls	  can	  do	  anything”	  but	  when	  girls	  become	  women/mothers	  their	  
“doing”	  is	  restricted	  to	  housework	  and	  childcare’.	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The	  visual	  language	  of	  sexism	  
Images	  play	  an	  important	  role	  in	  demonstra4ng	  and	  valida4ng	  the	  messages	  within	  text,	  and	  they	  should	  
be	  considered	  both	  inﬂuen4al	  and	  worthy	  of	  scru4ny.	  According	  to	  Ali	  (2012:	  284),	  visual	  images	  can	  be	  
regarded	  as	  ‘texts’	  and	  can	  be	  analysed	  or	  ‘read’	  as	  cultural	  artefacts.	  	  	  Emmison	  and	  Smith	  (2000:	  66)	  
point	  out	  that	  images	  in	  the	  public	  domain,	  such	  as	  in	  the	  media	  and	  adver4sing	  both	  indicate	  the	  
shared	  ideologies	  and	  beliefs	  of	  a	  culture	  but	  also	  help	  to	  shape	  them.	  	  Barbercheck	  (2001)	  studied	  
adver4sements	  in	  the	  pres4gious	  journal	  Science,	  and	  found	  that	  female	  models	  pictured	  using	  scien4ﬁc	  
equipment	  are	  ouen	  paired	  with	  the	  message	  that	  the	  machine	  is	  easy	  or	  simple	  to	  use.	  	  In	  contrast,	  
when	  male	  models	  are	  used,	  the	  accompanying	  text	  emphasizes	  words	  such	  as	  ‘fast,	  accurate	  or	  reliable’	  
(Barbercheck	  2001:	  126).	  	  Barbercheck	  (2001:	  131)	  comments	  that	  the	  visual	  language	  used	  in	  adverts	  
reﬂects	  the	  fact	  that	  ‘we	  live	  in	  a	  culture	  in	  which	  both	  men	  and	  women	  “know”	  that	  science	  is	  
masculine’.	  	  	  	  
According	  to	  Gooden	  and	  Gooden	  (2001:	  91),	  the	  stereotypes	  in	  children’s	  book	  illustra4ons	  ‘signiﬁcantly	  
aﬀect	  gender	  development’	  and	  provide	  children	  with	  ‘a	  stockpile	  of	  images	  for	  ‘children’s	  mental	  
museums.’	  (Spitz	  1999	  cited	  Frawley	  2008:	  291).	  	  Jackson	  and	  Gee	  (2005:	  117)	  point	  out	  that	  images	  can	  
extend	  the	  meaning	  of	  text	  or	  can	  even	  tell	  a	  diﬀerent	  story	  to	  the	  wrihen	  text.	  	  A	  small	  number	  of	  
studies	  of	  children’s	  literature	  have	  focused	  on	  illustra4ons,	  and	  all	  found	  biased	  or	  stereotypical	  visual	  
representa4ons	  of	  gender.	  	  For	  example,	  female	  characters	  in	  children’s’	  books	  are	  also	  ouen	  shown	  in	  
lower	  status	  jobs	  such	  as	  secretaries	  rather	  than	  bosses	  (Diekman	  &	  Murnen	  2004),	  and	  males	  are	  more	  
ouen	  pictured	  as	  adults	  or	  superheroes	  (Fitzpatrick	  &	  McPherson	  2010).	  Jackson	  and	  Gee	  (2005)	  found	  
that	  girls	  and	  women	  were	  more	  likely	  to	  be	  pictured	  in	  simng	  posi4ons	  that	  appeared	  more	  submissive	  
than	  the	  male	  characters	  and	  were	  literally	  taking	  up	  less	  space	  than	  men.	  	  	  	  
Gender	  roles	  are	  fostered	  within	  children’s	  books	  illustra4ons	  in	  a	  manner	  which	  undermines	  eﬀorts	  to	  
represent	  women	  as	  competent	  with	  tools	  and	  equipment.	  	  In	  Poarch	  and	  Turner’s	  (2001)	  study	  of	  
children’s	  book	  illustra4ons,	  women	  were	  more	  likely	  to	  be	  pictured	  with	  objects	  related	  to	  caring	  or	  
domes4c	  chores.	  	  Jackson	  (2007)	  found	  that	  children	  interpret	  the	  person	  pictured	  holding	  or	  using	  tools	  
as	  the	  one	  able	  to	  do	  the	  job.	  	  In	  one	  of	  the	  books	  analysed	  by	  Jackson	  (2007),	  a	  female	  garage	  worker	  
was	  pictured	  answering	  the	  phone	  and	  so	  was	  interpreted	  by	  the	  children	  as	  being	  the	  recep4onist,	  
whereas	  the	  male	  garage	  worker	  was	  shown	  ﬁxing	  the	  car	  and	  was	  taken	  to	  be	  the	  mechanic.	  	  	  So,	  
despite	  the	  fact	  that	  the	  book’s	  producers	  had	  included	  a	  female	  garage	  worker,	  presumably	  in	  an	  eﬀort	  
at	  gender	  balance,	  children	  did	  not	  consider	  that	  the	  female	  worker	  has	  the	  skills	  or	  knowledge	  to	  ﬁx	  
cars	  as	  they	  were	  not	  the	  one	  shown	  with	  the	  relevant	  tools	  (Jackson	  2007).	  
Children’s	  science	  books	  in	  public	  libraries	  
Library	  books	  are	  an	  important	  source	  of	  informa4on	  about	  science	  for	  the	  general	  public,	  because	  they	  
are	  both	  free	  to	  use	  and	  accessible	  to	  everyone.	  	  Aside	  from	  the	  textbooks	  used	  in	  schools,	  the	  books	  
that	  young	  children	  read	  to	  ﬁnd	  out	  about	  science	  are	  science	  trade	  books,	  which	  ouen	  take	  the	  form	  of	  
large	  format	  picture	  books.	  	  Trade	  books	  are	  aimed	  at	  the	  general	  public	  and	  form	  a	  major	  part	  of	  public	  
and	  school	  library	  reference	  collec4ons	  (Rawson	  &	  McCool	  2014).	  	  Barlow	  (1991:	  166	  cited	  in	  Rawson	  &	  
McCool	  2014:	  12)	  argues	  that	  ‘children’s	  trade	  books	  today	  are	  ouen	  a	  child’s	  ﬁrst	  introduc4on	  to	  
science’.	  	  The	  few	  studies	  of	  children’s	  science	  trade	  books	  carried	  out	  to	  date	  have	  found	  that	  depic4on	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of	  scien4sts	  within	  children’s	  science	  trade	  books	  are	  ouen	  inaccurate	  or	  derogatory,	  and	  the	  
contribu4ons	  of	  female	  scien4sts	  to	  public	  knowledge	  are	  essen4ally	  ignored	  (McArthur	  1998;	  Rawson	  &	  
McCool	  2014).	  	  McArthur	  (1998)	  found	  that	  popular	  histories	  of	  science	  and	  children’s	  encyclopaedias	  
‘focus	  almost	  en4rely	  on	  men’s	  contribu4on	  to	  scien4ﬁc	  knowledge’	  (McArthur,	  1998:	  250).	  	  	  	  	  
Previous	  studies	  of	  images	  within	  children’s	  trade	  books	  have	  focused	  on	  general	  science	  books,	  and	  
have	  not	  examined	  diﬀerences	  in	  the	  representa4on	  of	  men	  versus	  women	  between	  the	  large	  range	  of	  
subjects	  and	  professions	  found	  in	  STEMM.	  	  	  The	  aim	  of	  the	  current	  study	  of	  children’s	  science	  books	  was	  
therefore	  to	  examine	  	  whether	  diﬀerences	  exist	  in	  the	  portrayal	  of	  gender	  between	  books	  on	  diﬀerent	  
STEMM	  ﬁelds.	  	  The	  study	  was	  conducted	  in	  two	  parts.	  	  For	  the	  ﬁrst	  part	  of	  the	  study,	  the	  following	  
hypotheses	  were	  made	  based	  on	  past	  research:	  	  (1)	  That	  within	  STEMM	  books	  there	  would	  be	  a	  
signiﬁcantly	  greater	  number	  of	  males	  depicted	  than	  females.	  (2)	  That	  within	  STEMM	  books	  about	  gender	  
balanced	  ﬁelds	  there	  would	  be	  no	  signiﬁcant	  diﬀerence	  in	  the	  number	  of	  adult	  males	  than	  adult	  females	  
depicted.	  	  (3)	  That	  within	  STEMM	  books	  for	  male	  dominated	  subjects	  there	  would	  be	  a	  signiﬁcantly	  
greater	  number	  of	  adult	  males	  than	  adult	  females	  depicted.	  	  (4)	  That	  within	  STEMM	  books	  there	  would	  
be	  no	  signiﬁcant	  diﬀerence	  in	  the	  number	  of	  female	  children	  compared	  to	  male	  children	  depicted.	  	  (5)	  
That	  within	  STEMM	  books	  there	  would	  be	  a	  diﬀerence	  in	  the	  portrayal	  of	  gender	  in	  books	  aimed	  at	  
young	  children	  and	  books	  aimed	  at	  older	  children,	  with	  gender-­‐STEMM	  stereotypes	  increasing	  with	  the	  
target	  age	  of	  the	  book.	  	  The	  second	  part	  of	  the	  study	  was	  an	  exploratory	  qualita4ve	  visual	  analysis,	  
which	  aimed	  to	  examine	  the	  visual	  language	  of	  gender	  in	  STEMM	  books	  for	  children.	  	  
Method	  
Design	  
This	  study	  was	  conducted	  using	  a	  mixed	  method	  approach	  (Johnson,	  Onwuegbuzie,	  &	  Turner	  2007).	  	  
Firstly,	  content	  analysis	  was	  performed	  on	  a	  large	  sample	  of	  illustrated	  children’s	  science	  books,	  
published	  between	  1993	  and	  2015.	  Although	  this	  technique	  has	  been	  cri4cized	  for	  being	  largely	  a	  
descrip4ve	  exercise,	  it	  does	  provide	  a	  means	  of	  ascertaining	  the	  ‘kind	  of	  world	  to	  which	  viewers	  are	  
exposed’	  (Ali,	  2012:	  290).	  Content	  analysis	  aims	  to	  provide	  an	  objec4ve	  view	  of	  a	  sample	  of	  media	  items,	  
but	  in	  order	  to	  do	  this	  it	  relies	  on	  ﬁxed,	  dichotomous	  categories	  that	  do	  not	  allow	  for	  an	  examina4on	  of	  
the	  contextual	  meanings	  of	  gender	  (Jackson	  &	  Gee	  2005).	  	  	  
Following	  the	  content	  analysis,	  qualita4ve	  visual	  analysis	  was	  performed	  on	  of	  a	  sample	  of	  books	  that	  
was	  small	  enough	  to	  enable	  close	  reading	  (Osei-­‐Koﬁ	  &	  Torres	  2015).	  	  This	  analysis	  was	  conducted	  from	  
the	  posi4on	  of	  a	  cri4cal	  approach	  to	  discourse,	  which	  assumes	  that	  both	  textual	  and	  visual	  discourse	  
ar4culate	  and	  embed	  power	  rela4ons	  and	  important	  social	  and	  cultural	  prac4ces	  (Rose	  2012).	  	  In	  a	  
similar	  manner	  to	  Osei-­‐Kﬁ	  &	  Torres	  (2015),	  the	  current	  study	  used	  feminist	  theories	  of	  science	  to	  
consider	  how	  gendered	  rela4ons	  of	  power	  shape	  how	  STEMM	  is	  represented,	  and	  how	  women	  in	  
STEMM	  are	  portrayed	  (Barbercheck	  2001;	  Harding	  1986).	  	  	  The	  aim	  of	  the	  qualita4ve	  part	  of	  the	  current	  
study	  was	  to	  compare	  how	  women	  are	  portrayed	  in	  two	  diﬀerent	  STEMM	  professions	  with	  diﬀerent	  
degrees	  of	  gender	  balance:	  Astronauts	  and	  Doctors.	  	  Both	  doctors	  and	  astronauts	  lend	  themselves	  to	  
visual	  analysis	  as	  they	  have	  rela4vely	  clearly	  deﬁned	  job	  roles,	  and	  have	  speciﬁc	  clothes,	  contexts	  and	  
equipment	  that	  help	  to	  visually	  signify	  their	  role.	  	  In	  contrast	  to	  images	  of	  scien4sts,	  both	  doctors	  and	  
astronauts	  commonly	  feature	  in	  literature	  for	  even	  very	  young	  children,	  and	  both	  doctors	  and	  astronauts	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are	  frequently	  chosen	  by	  children	  as	  the	  job	  that	  they	  would	  like	  to	  do	  when	  they	  grow	  up	  (Adams,	  
2015).	  
Sample	  
The	  books	  examined	  in	  this	  study	  were	  sampled	  from	  two	  public	  town	  libraries	  in	  diﬀerent	  regions	  of	  the	  
North	  of	  England.	  	  	  Library	  A	  is	  an	  average	  sized	  town	  library,	  serving	  a	  popula4on	  of	  approximately	  
100,000	  people.	  	  Library	  B	  serves	  a	  popula4on	  approximately	  four	  4mes	  larger	  than	  library	  A	  and	  is	  one	  
of	  the	  largest	  town	  libraries	  in	  the	  UK.	  Whilst	  many	  previous	  studies	  of	  children’s	  books	  have	  used	  prize	  
winning	  books	  or	  databases	  of	  books	  in	  print,	  public	  libraries	  represent	  a	  more	  realis4c	  sample	  of	  the	  
books	  that	  are	  available	  to	  children	  (Hamilton	  et	  al.	  2006;	  McArthur	  1998;	  Poarch	  &	  Monk	  Turner	  2001).	  	  
We	  acknowledge	  that	  there	  are	  also	  many	  online	  resources	  for	  children,	  however,	  analysing	  digital	  
resources	  was	  outside	  the	  scope	  of	  this	  study.	  	  	  	  
Books	  for	  study	  were	  sampled	  from	  the	  ‘Reference’	  or	  ‘Informa4on’	  sec4ons	  of	  the	  junior	  book	  
collec4on,	  which	  is	  aimed	  at	  children,	  aged	  between	  ﬁve	  and	  thirteen.	  	  Just	  as	  McArthur	  (1998)	  found,	  
some	  topics	  and	  subject	  areas	  are	  well	  represented	  in	  children’s	  libraries,	  whereas	  other	  STEMM	  
subjects	  have	  surprisingly	  lihle	  presence.	  	  Subject	  areas	  were	  chosen	  if	  they	  related	  to	  STEMM	  topics	  on	  
the	  curriculum	  at	  secondary	  and	  ter4ary	  level,	  and	  if	  there	  were	  suﬃcient	  books	  in	  stock	  on	  shelves	  for	  
analysis.	  	  The	  subjects	  and	  topics	  chosen	  for	  analysis	  were:	  Maths,	  Physics	  (space	  &	  astronomy)	  and	  
Biology	  (human	  biology	  &	  medicine).	  	  There	  were	  not	  enough	  books	  available	  on	  the	  shelves	  about	  
chemistry	  for	  analysis,	  and	  a	  search	  of	  the	  library	  catalogues	  showed	  that	  books	  about	  chemistry	  were	  
stocked	  much	  less	  frequently	  than	  books	  about	  maths,	  physics	  or	  biology.	  	  All	  large	  format	  picture	  
reference	  books	  in	  the	  selected	  subject	  areas	  were	  included	  in	  the	  sample,	  unless	  they	  contained	  no	  
images	  of	  humans	  where	  gender	  could	  be	  assigned	  (eight	  books)	  or	  were	  duplicates.	  	  The	  total	  sample	  
comprised	  of	  160	  books	  (see	  Table	  1)	  and	  bibliographic	  data	  on	  each	  book	  in	  the	  ﬁnal	  sample	  was	  
collected	  from	  the	  library	  catalogues	  and	  online	  searches.	  	  	  
Table	  1:	  Total	  number	  of	  books	  analysed	  by	  library	  and	  subject	  
From	  the	  total	  sample	  of	  160	  children’s	  science	  trade	  books,	  books	  were	  included	  in	  the	  qualita4ve	  study	  
if	  they	  contained	  photographs	  of	  astronauts	  or	  doctors	  where	  gender	  was	  clearly	  iden4ﬁable.	  	  In	  total,	  
eighteen	  books	  featuring	  astronauts	  and	  eight	  books	  about	  doctors	  were	  included	  in	  the	  qualita4ve	  
study.	  	  	  
Library	  A Library	  B Total
Biology 14 63 77
Maths 9 21 30
Physics 11 42 53
Total 34 126 160
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QuanCtaCve	  procedure:	  Content	  analysis	  
Each	  book	  was	  taken	  in	  turn	  and	  all	  the	  people	  pictured	  in	  the	  books,	  both	  in	  photographs	  and	  
illustra4ons,	  were	  coded,	  including	  those	  on	  the	  front	  and	  back	  cover.	  	  The	  categories	  used	  for	  coding	  
were:	  man,	  woman,	  boy,	  girl	  or	  unclassiﬁed	  if	  the	  gender	  or	  age	  were	  not	  clearly	  iden4ﬁable,	  for	  
example	  babies	  and	  people	  with	  helmets	  on.	  	  Gender	  was	  only	  iden4ﬁed	  from	  the	  images,	  without	  using	  
cues	  from	  text	  or	  image	  cap4ons,	  as	  these	  were	  redundant	  in	  determining	  gender.	  	  Gender	  coding	  
decisions	  were	  based	  on	  characteris4cs	  such	  as	  clothing,	  hairstyle,	  and	  presence	  or	  absence	  of	  facial	  
hair,	  and	  age	  was	  determined	  by	  size,	  clothing,	  and	  facial	  structure	  (Fitzatrick	  &	  McPherson	  2010;	  
Jackson	  &	  Gee	  2005).	  	  Once	  the	  coding	  scheme	  had	  been	  developed	  it	  was	  tested	  for	  inter-­‐rater	  
reliability	  by	  two	  technicians	  (one	  male	  and	  one	  female),	  and	  kappa	  was	  calculated	  to	  be	  0.94,	  which	  is	  
usually	  interpreted	  as	  high	  reliability	  between	  coders	  (Seale	  &	  Tonkis	  2012).	  	  In	  order	  to	  explore	  gender	  
representa4on	  by	  target	  age	  of	  book,	  bibliographic	  data	  was	  used	  to	  categorize	  the	  books	  in	  the	  sample	  
into	  those	  aimed	  at	  Key	  Stage	  One	  and	  under	  (children	  aged	  up	  to	  seven	  years	  old),	  and	  those	  aimed	  at	  
Key	  Stage	  Two	  upwards	  (children	  aged	  from	  seven	  years	  upwards)	  (See	  Table	  2).	  	  	  	  
Table	  2:	  Total	  number	  of	  books	  in	  sample	  by	  subject	  and	  target	  age	  
QualitaCve	  procedure:	  Visual	  analysis	  
For	  the	  qualita4ve	  study,	  the	  eighteen	  books	  featuring	  astronauts	  and	  eight	  books	  about	  doctors	  were	  
read	  closely	  and	  analysed	  using	  a	  survey	  instrument,	  developed	  from	  the	  literature	  to	  assess	  
‘theore4cally	  derived	  aspects	  of	  sexism’	  (Diekman	  &	  Murnen	  200:	  377)	  (See	  Figure	  1).	  	  	  The	  survey	  
instrument	  was	  used	  to	  examine	  images,	  cap4ons	  and	  the	  text	  of	  the	  books	  (Barbercheck	  2001;	  Osei-­‐Kﬁ	  
&	  Torres	  2015).	  	  From	  the	  use	  of	  the	  survey	  instrument,	  recurring	  paherns	  in	  gendered	  distribu4ons	  of	  
clothing	  and	  ac4vi4es	  emerged,	  and	  addi4onal	  readings	  were	  then	  carried	  out	  to	  examine	  each	  of	  these	  
aspects	  in	  detail	  (Zacharias	  2004).	  	  	  
Key	  Stage	  1	  and	  under	  
(age	  <7)
Key	  Stage	  2	  and	  
upwards	  (age	  7+)
Total
Biology 53 24 77
Physics 16 37 53
Maths 21 9 30
Total 90 70 160
  	  7
Figure	  1:	  Survey	  instrument	  for	  qualita4ve	  analysis	  of	  visual	  data	  
Findings	  and	  Analysis	  
Content	  analysis	  
Results	  reveal	  that	  overall	  males	  were	  three	  4mes	  more	  likely	  to	  be	  pictured	  than	  females	  in	  the	  books	  
reviewed	  (see	  Table	  3).	  	  However,	  important	  diﬀerences	  between	  subjects	  emerged	  for	  the	  gender	  
balance	  of	  images	  of	  adults.	  	  Books	  about	  biology	  had	  an	  almost	  even	  gender	  representa4on,	  with	  males	  
being	  depicted	  53.4%	  of	  the	  4me,	  but	  males	  were	  more	  likely	  to	  be	  pictured	  in	  books	  rela4ng	  to	  physics	  
General	  
• Are	  females	  posi4oned	  prominently	  or	  in	  the	  background?	  (Diekman	  &	  Murnen	  2004)	  
• Are	  females	  younger?	  (Fitzpatrick	  &	  McPherson	  2009;	  Diekman	  &	  Murnen	  2004)	  
• Do	  cap4ons	  or	  text	  use	  sexist	  language	  eg	  men	  for	  people?	  (Diekman	  &	  Murnen	  2004:	  384)	  	  	  
Job	  roles	  and	  status	  	  
• Are	  males	  pictured	  in	  lower	  status	  jobs	  than	  females?	  (Diekman	  &	  Murnen	  2004)	  
• Are	  men	  and	  women	  performing	  same	  job	  equally?	  (Diekman	  &	  Murnen	  2004)	  
• If	  the	  book	  is	  mainly	  about	  an	  occupa4on,	  is	  there	  an	  overall	  sense	  that	  males	  and	  females	  are	  
just	  as	  likely	  to	  do	  it?	  (Diekman	  &	  Murnen	  2004)	  
• If	  the	  occupa4on	  is	  tradi4onally	  gendered	  (eg	  nurse)	  are	  their	  instances	  where	  the	  other	  
gender	  is	  portrayed?	  (Diekman	  &	  Murnen	  2004)	  
Ac/vity,	  loca/on	  and	  tools	  	  
• What	  are	  the	  doctors	  or	  astronauts	  doing	  in	  the	  pictures?	  (Jackson	  2007)	  
• Are	  females	  as	  likely	  to	  be	  doing	  a	  par4cular	  ac4vity?	  
• What	  is	  the	  ac4vity	  level	  –	  sta4c	  /	  busy	  /	  ac4ve?	  	  (Fitzpatrick	  &	  McPherson	  2009:	  131)	  
• Are	  females	  doing	  less	  exci4ng	  or	  dangerous	  tasks	  (eg	  administra4on,	  rather	  than	  surgery	  or	  
pilo4ng	  a	  space	  shuhle)?	  
• Is	  one	  person	  serving	  or	  caring	  for	  another?	  (Jackson	  &	  Gee	  2005)	  
• Where	  are	  the	  professionals	  located?	  	  (Jackson	  2007)	  Are	  they	  in	  places	  reserved	  for	  that	  
occupa4on	  (eg	  space	  sta4on,	  opera4on	  theatre)	  or	  in	  places	  open	  to	  the	  general	  public	  (eg	  
wai4ng	  rooms)?	  
• What	  are	  the	  doctors	  or	  astronauts	  holding,	  or	  immediately	  next	  to?	  (Jackson	  2007;	  Poarch	  &	  
Turner	  2001)	  	  	  
• Are	  females	  associated	  with	  smaller	  objects?	  (Diekman	  &	  Murnen	  2004)	  
Clothing	  
• Are	  females	  as	  likely	  to	  be	  wearing	  the	  stereotypic	  ‘uniform’	  of	  the	  job	  (eg	  white	  coat,	  space	  
suit)	  (Long	  et	  al.	  2001)	  
• Do	  women	  have	  long	  hair?	  (Jackson	  &	  Gee	  2005)	  
• Do	  women	  wear	  trousers?	  (Jackson	  &	  Gee	  2005)	  
• Are	  males	  dressed	  more	  formally?	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(87.1%)	  and	  maths	  (77.6%).	  Depic4on	  of	  children	  in	  books	  is	  more	  gender	  balanced	  than	  for	  images	  of	  
adults;	  images	  of	  boys	  made	  up	  53.6%	  of	  those	  shown	  in	  biology,	  66.2%	  of	  those	  shown	  in	  physics,	  and	  
54.6	  %	  of	  those	  shown	  in	  maths.	  	  In	  addi4on,	  books	  aimed	  at	  younger	  children	  were	  more	  gender	  
balanced	  than	  those	  aimed	  at	  older	  children:	  	  for	  key	  stage	  one	  49.5%	  of	  images	  of	  adults	  were	  male	  	  but	  
for	  key	  stage	  two	  the	  gender	  imbalance	  was	  more	  marked	  with	  78.3%	  of	  images	  of	  adults	  being	  male.	  	  
In	  order	  to	  test	  whether	  the	  frequencies	  of	  images	  for	  males	  and	  females	  could	  have	  occurred	  by	  
chance,	  we	  carried	  out	  a	  series	  of	  goodness	  of	  ﬁt	  χ²	  tests.	  	  	  The	  tests	  demonstrated	  that,	  	  overall	  	  there	  
were	  signiﬁcantly	  more	  males	  depicted	  in	  the	  children’s	  science	  books	  than	  would	  be	  expected	  by	  
chance	  (χ	  ²	  =	  318.91,	  df	  =	  1,	  p<.001).	  	  This	  supported	  the	  predic4on	  in	  our	  ﬁrst	  hypothsis.	  We	  then	  tested	  
whether	  there	  were	  signiﬁcant	  diﬀerences	  in	  the	  number	  of	  males	  and	  females	  in	  children’s	  books	  in	  
diﬀerent	  subjects	  (maths,	  physics,	  and	  biology).	  	  	  The	  second	  hypothesis	  predicted	  that	  books	  about	  
gender	  balanced	  STEMM	  ﬁelds	  would	  show	  no	  diﬀerence	  between	  the	  number	  of	  men	  and	  women	  
pictured	  in	  the	  books,	  and	  this	  is	  indeed	  what	  we	  found	  for	  the	  books	  about	  human	  biology	  and	  
medicine	  (χ	  ²	  =9.22,	  df=1,	  p=.002).	  	  In	  contrast,	  in	  physics	  and	  maths	  books,	  adult	  women	  were	  depicted	  
signiﬁcantly	  fewer	  4mes	  than	  men	  than	  would	  be	  expected	  by	  chance,	  as	  predicted	  by	  our	  third	  
hypothesis	  (see	  Table	  3).	  When	  we	  repeated	  these	  analyses	  for	  images	  of	  children,	  we	  found	  no	  
signiﬁcant	  diﬀerences	  in	  the	  number	  of	  images	  of	  boys	  and	  girls	  in	  the	  biology,	  physics	  or	  maths	  books,	  
which	  conﬁrmed	  our	  fourth	  hypothesis	  (see	  Table	  3).	  	  	  
Finally,	  we	  tested	  our	  ﬁnal	  hypothesis,	  which	  predicted	  that	  books	  aimed	  at	  younger	  children	  would	  have	  
a	  more	  balanced	  representa4on	  of	  gender	  than	  those	  aimed	  at	  older	  children.	  	  We	  found	  that	  this	  was	  
indeed	  the	  case:	  the	  frequency	  of	  depic4on	  for	  adult	  women	  in	  books	  was	  signiﬁcantly	  lower	  than	  men	  
in	  books	  for	  older	  children,	  but	  not	  for	  those	  aimed	  at	  children	  under	  7.	  When	  we	  tested	  the	  frequency	  
of	  images	  of	  girls	  in	  the	  books,	  we	  found	  a	  similar	  pahern.	  	  The	  propor4on	  of	  girls	  was	  signiﬁcantly	  lower	  
than	  would	  be	  expected	  by	  chance	  in	  books	  for	  older	  children,	  but	  not	  for	  books	  aimed	  at	  younger	  
children	  (see	  Table	  3).	  
Table	  3:	  χ²	  values	  for	  images	  of	  males	  and	  females	  in	  books,	  by	  subject,	  publica4on	  decade	  and	  target	  
age.	  
Total	  number	  of	  
Males
Total	  number	  of	  
Females
χ²	  (df=1)
All	  images 3773	  
(74.8%)
1273	  
(25.2%)
1238.61*
Images	  of	  Adults
Biology	   1086	  
(53.4%)
949	  
(46.6%)
9.22
Physics 748	  
(87.1%)
111	  
(12.9%)
472.37*
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The	  results	  of	  the	  content	  analysis	  conﬁrm	  predic4ons	  that	  females	  are	  under-­‐represented	  in	  children’s	  
science	  trade	  books.	  	  However,	  our	  ﬁndings	  indicate	  that	  there	  are	  diﬀerences	  in	  the	  representa4on	  of	  
gender	  between	  diﬀerent	  STEMM	  ﬁelds,	  with	  biology/medicine	  having	  a	  more	  equitable	  distribu4on	  
than	  maths	  and	  physics.	  	  Inferen4al	  sta4s4cs	  show	  that	  while	  these	  gender	  diﬀerences	  for	  maths	  and	  
physics	  are	  sta4s4cally	  signiﬁcant	  in	  images	  of	  adults,	  images	  of	  children	  demonstrate	  no	  signiﬁcant	  
diﬀerence	  in	  gender	  representa4on.	  	  	  The	  results	  of	  the	  current	  study	  also	  show	  that	  children’s	  science	  
books	  display	  increasingly	  gender	  stereotypical	  images	  as	  the	  target	  age	  of	  the	  books	  increases.	  	  These	  
results	  echo	  the	  ﬁndings	  of	  a	  number	  of	  studies	  of	  children’s	  literature,	  which	  report	  children	  to	  be	  
portrayed	  more	  equitably	  than	  adults	  (Gooden	  &	  Gooden	  2001;	  Hamilton	  et	  al.	  2006;	  McCabe	  et	  al.	  
2011),	  and	  younger	  children	  to	  receive	  a	  more	  balanced	  representa4on	  of	  gender	  than	  older	  children	  
(Evans	  &	  Davies	  2000).	  	  	  
Visual	  analysis	  
Maths 574	  
(77.6%)
166	  
(22.4%)
224.95*
Images	  of	  Children
Biology	   848	  
(53.6%)
733	  
(46.4%)
8.37
Physics 51	  
(66.2%)
26	  
(33.8%)
8.12
Maths 466	  
(54.6%)
388	  
(45.4%)
7.12	  
Images	  of	  Adults
Books	  KS1 753	  
(49.5%)
767	  
(50.5%)
.13	  
Books	  KS2+ 1655	  
(78.3%)
459	  
(21.7%)
676.64*
Images	  of	  Children
Books	  KS1 1045	  
(53.6%)
906	  
(46.4%)
9.903
Books	  KS2+ 320	  
(57.0%)
241	  
(43.0%)
11.13*
*signiﬁcant	  at	  p<.001	  (As	  mulCple	  tests	  were	  conducted,	  an	  adjusted	  alpha	  of	  .001	  was	  used).	  
  	  10
In	  the	  discussion	  that	  follows,	  key	  images	  that	  encapsulate	  the	  dominant	  themes	  in	  the	  discourse	  are	  
described	  and	  discussed	  to	  illustrate	  our	  ﬁndings.	  	  	  	  
Suspended	  in	  space	  
	  ‘Living	  in	  space’	  is	  a	  two-­‐page	  spread	  in	  a	  book	  about	  space	  that	  focuses	  on	  the	  work	  that	  astronauts	  
carry	  out	  whilst	  living	  on	  the	  interna4onal	  space	  sta4on.	  	  As	  you	  turn	  the	  page,	  your	  eyes	  are	  drawn	  to	  
the	  central	  image	  of	  a	  female	  astronaut	  in	  a	  dark	  blue	  t-­‐shirt,	  res4ng	  her	  head	  on	  her	  hand,	  looking	  
dreamily	  out	  of	  the	  windows	  of	  the	  space	  sta4on	  at	  the	  earth	  below.	  	  	  The	  text	  on	  the	  page	  explains	  that	  
the	  work	  of	  an	  astronaut	  is	  doing	  experiments,	  keeping	  ﬁt	  and	  doing	  maintenance	  on	  the	  space	  sta4on.	  	  
Around	  the	  edge	  of	  the	  page	  are	  smaller	  images:	  	  One	  shows	  a	  male	  dressed	  in	  sportswear,	  straining	  to	  
liu	  the	  weights	  of	  the	  ‘Resis4ve	  Exercise	  Device’,	  another	  smaller	  image	  shows	  a	  male	  astronaut	  staring	  
intently	  at	  his	  green	  rubber	  gloved	  hands	  inside	  a	  ‘glove	  box’,	  a	  small	  transparent	  laboratory,	  which	  
contains	  wires	  and	  other	  devices	  that	  the	  astronaut	  is	  manipula4ng	  (Stoh	  2012:	  66).	  	  	  The	  juxtaposi4on	  
of	  the	  images	  and	  text	  on	  the	  page	  communicates	  that	  although	  women	  do	  go	  into	  space,	  they	  do	  not	  
appear	  to	  do	  the	  work	  of	  an	  astronaut	  whilst	  they	  are	  there.	  	  
In	  all	  the	  books	  about	  space	  studied,	  there	  were	  no	  pictures	  of	  female	  astronauts	  pilo4ng	  shuhles,	  doing	  
experiments,	  using	  computers,	  or	  exercising.	  	  	  The	  most	  commonly	  pictured	  ac4vity	  of	  female	  astronauts	  
was	  of	  ﬂoa4ng	  in	  zero	  gravity,	  and	  the	  most	  commonly	  used	  piece	  of	  equipment	  for	  a	  female	  astronaut	  
was	  a	  camera.	  	  This	  pahern	  of	  females	  being	  depicted	  as	  	  less	  ac4ve	  than	  males	  is	  one	  found	  in	  a	  variety	  
of	  diﬀerent	  media.	  	  Fitzpatrick	  and	  McPherson’s	  (2010)	  study	  of	  colouring	  books	  found	  that	  males	  were	  
more	  likely	  to	  be	  shown	  in	  ac4ve	  states	  using	  gross	  motor	  movements,	  whereas	  females	  were	  more	  
likely	  to	  be	  in	  sta4c	  posi4ons.	  	  Turner-­‐Bowker	  (1996)	  found	  that	  male	  characters	  in	  children’s	  literature	  
were	  described	  as	  more	  potent	  and	  ac4ve	  than	  females.	  	  Furthermore,	  	  Jackson’s	  (2007:	  69)	  study	  of	  
children	  decoding	  images	  in	  picture	  books	  showed	  that	  children	  decide	  a	  person’s	  role	  and	  whether	  they	  
have	  the	  skills	  and	  knowledge	  to	  do	  a	  job	  by	  what	  they	  are	  pictured	  holding	  and	  doing.	  It	  could	  be	  
argued	  that	  the	  fact	  that	  female	  astronauts	  are	  not	  shown	  doing	  the	  work	  of	  an	  astronaut	  could	  also	  be	  
interpreted	  as	  them	  not	  being	  able	  to	  do	  these	  tasks.	  
Another	  book	  pictures	  a	  female	  astronaut	  ﬂoa4ng	  in	  a	  space	  sta4on,	  with	  her	  arms	  holding	  her	  legs	  
tucked	  up	  and	  close	  to	  her	  chest.	  	  She	  is	  smiling	  and	  is	  dressed	  in	  casual	  clothes	  and	  jewellery	  as	  her	  long	  
blond	  hair	  billows	  above	  her	  head,	  suspended	  in	  zero	  gravity.	  	  The	  cap4on	  of	  the	  picture	  reads	  ‘In	  zero	  G	  
every	  day	  is	  a	  bad	  hair	  day’	  (Rickard	  2010:	  28).	  	  	  Osei-­‐Koﬁ	  &	  Torres’	  (2015:	  535)	  analysis	  of	  college	  
viewbooks	  found	  that	  ahrac4ve,	  ouen	  blond	  haired,	  females	  are	  featured	  as	  science	  students	  in	  
laboratories	  ‘but	  there	  is	  lihle	  in	  the	  images	  that	  point	  to	  their	  ac4ve	  involvement	  in	  scien4ﬁc	  work’.	  	  
This	  echoes	  the	  imagery	  in	  the	  space	  books	  as	  although	  female	  astronauts	  are	  present,	  the	  images	  do	  
not	  show	  them	  actually	  doing	  science	  in	  space.	  	  In	  order	  to	  focus	  on	  the	  meaningful	  contribu4on	  of	  
women,	  it	  is	  not	  enough	  to	  have	  images	  of	  women	  present	  in	  scien4ﬁc	  environments:	  They	  must	  be	  
seen	  to	  be	  ac4vely	  doing	  science,	  otherwise	  they	  may	  not	  be	  interpreted	  as	  bona	  ﬁde	  scien4sts	  (Jackson	  
2007).	  	  	  	  In	  contrast	  to	  the	  space	  books,	  in	  the	  medical	  books	  both	  male	  and	  female	  doctors	  were	  
pictured	  doing	  the	  same	  tasks,	  such	  as	  examining	  pa4ents,	  using	  stethoscopes,	  looking	  at	  x-­‐rays,	  talking	  
on	  the	  telephone	  and	  going	  on	  home	  visits,	  and	  there	  were	  no	  tasks	  done	  exclusively	  by	  one	  gender.	  	  	  
The	  ‘assistant’	  stereotype	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Status	  can	  be	  displayed	  visually	  in	  a	  variety	  of	  ways,	  including	  through	  images	  of	  one	  person	  caring	  for,	  
or	  serving,	  another	  (Jackson	  and	  Gee	  2005).	  	  	  Two	  of	  the	  space	  books	  contained	  the	  same	  image	  of	  a	  
female	  astronaut,	  dressed	  in	  a	  red	  t-­‐shirt	  and	  blue	  trousers,	  using	  clippers	  to	  cut	  a	  male	  astronaut’s	  hair	  	  
(Stoh	  2012;	  Thomas	  2013).	  	  A	  survey	  of	  online	  images	  of	  astronauts	  cumng	  hair	  reveals	  that	  there	  are	  
many	  images	  available	  of	  male	  astronauts	  cumng	  each	  others’	  hair,	  and	  even	  their	  own.	  	  	  	  However,	  the	  
use	  of	  an	  image	  of	  a	  female	  astronaut	  cumng	  a	  male	  astronaut’s	  hair	  conjures	  a	  commonly	  held	  
stereotype	  of	  women	  being	  suppor4ng	  roles	  to	  the	  men,	  ac4ng	  as	  caring	  assistants	  rather	  than	  equals.	  	  	  
A	  number	  of	  studies	  of	  the	  representa4on	  of	  female	  scien4sts	  in	  various	  media	  have	  found	  women	  
scien4sts	  portrayed	  as	  the	  stereotype	  of	  the	  ‘assistant’	  or	  ‘sidekick’	  (Flicker	  2003;	  Osei-­‐Koﬁ	  &	  Torres	  
2015;	  Steinker	  &	  Long	  1996	  cited	  in	  Long	  et	  al	  2010).	  	  	  Furthermore,	  the	  children	  in	  Jackson’s	  (2007:69)	  
study	  interpreted	  the	  female	  garage	  worker	  as	  ‘the	  garage	  ”servant’’	  as	  she	  was	  pictured	  answering	  the	  
phone	  and	  carrying	  things,	  rather	  than	  ﬁxing	  cars.	  	  	  	  
In	  the	  books	  about	  doctors,	  this	  associa4on	  between	  females	  and	  being	  an	  assistant	  seems	  to	  have	  
posed	  a	  challenge	  to	  some	  book	  producers.	  	  Two	  of	  the	  eight	  medical	  books	  had	  images	  of	  female	  
doctors	  discussing	  a	  case	  with	  male	  nurses	  (Chancellor	  2006;	  Leake	  2008).	  	  The	  highligh4ng	  of	  male	  
nurses	  within	  medical	  books	  could	  be	  considered	  progressive	  by	  providing	  imagery	  of	  men	  in	  a	  caring	  
role	  within	  which	  they	  are	  underrepresented.	  However,	  given	  the	  stereotypes	  that	  society	  holds	  and	  as	  
we	  have	  already	  seen,	  there	  is	  complexity	  involved	  in	  visually	  portraying	  minority	  STEMM	  professionals.	  	  	  
As	  Diekman	  &	  Murnen	  (2004)	  point	  out,	  hierarchy	  can	  be	  conveyed	  visually	  by	  proximity	  to	  signiﬁcant	  
items,	  maturity	  of	  the	  individual,	  or	  by	  diﬀerences	  in	  physical	  size,	  and	  so	  these	  things	  must	  be	  
considered	  when	  using	  images	  to	  challenge	  gender	  stereotypes.	  	  	  
A	  tall	  uniformed	  male	  nurse	  holds	  open	  a	  pa4ent’s	  ﬁle,	  whilst	  a	  young	  female	  doctor	  dressed	  in	  black	  
casual	  clothes	  with	  a	  stethoscope	  around	  her	  neck,	  looks	  over	  his	  shoulder	  at	  the	  notes.	  	  	  The	  
composi4on	  of	  this	  image,	  with	  the	  male	  nurse	  being	  taller	  and	  holding	  the	  notes	  gives	  us	  the	  
impression	  that	  the	  male	  is	  in	  control	  and	  therefore	  more	  senior,	  even	  though	  we	  are	  told	  on	  the	  
previous	  page	  that	  nurses	  care	  for	  their	  pa4ents	  by	  ‘following	  the	  doctors’	  instruc4ons’	  (Chancellor	  
2006:	  16).	  	  In	  another	  book,	  a	  doctor	  and	  nurse	  are	  looking	  at	  an	  x-­‐ray	  photograph	  held	  against	  a	  light	  
box	  (Leake	  2008).	  	  The	  younger,	  male	  nurse	  stands	  right	  beside	  the	  light	  box	  and	  the	  mature	  female	  
doctor	  wearing	  a	  white	  coat	  stands	  slightly	  further	  away	  but	  is	  holding	  the	  x-­‐ray	  photograph	  up	  to	  the	  
light	  box.	  	  Here,	  the	  doctor’s	  white	  coat,	  her	  age	  and	  the	  fact	  that	  she	  is	  holding	  the	  x-­‐ray	  all	  give	  the	  
impression	  that	  she	  is	  in	  charge.	  	  The	  producers	  of	  this	  book	  have	  also	  added	  an	  arrow	  with	  the	  label	  
‘nurse’	  to	  the	  image	  of	  the	  man;	  perhaps	  they	  felt	  that	  without	  the	  label	  readers	  might	  mistake	  him	  for	  a	  
doctor.	  	  Whilst	  this	  may	  seem	  a	  clunky	  way	  to	  address	  gender	  representa4on	  in	  medical	  staﬀ,	  it	  does	  
show	  that	  the	  book’s	  producers	  have	  at	  least	  considered	  the	  gender	  stereotypes	  prevalent	  in	  medicine	  
(Barbarcheck	  2001).	  	  It	  is	  interes4ng	  to	  note	  that	  in	  both	  these	  images,	  readers	  had	  to	  use	  cues	  from	  text	  
to	  correctly	  ascertain	  the	  role	  of	  the	  male	  as	  the	  images	  alone	  were	  ambiguous.	  
Who	  is	  inside	  that	  spacesuit?	  
In	  the	  corner	  of	  a	  double	  page	  spread	  about	  spacewalks,	  an	  astronaut	  is	  pictured	  working	  on	  the	  outside	  
of	  the	  interna4onal	  space	  sta4on.	  	  The	  astronaut	  is	  wearing	  the	  iconic	  white	  padded	  spacesuit	  and	  is	  
holding	  a	  large	  silver	  power	  drill.	  	  	  We	  can	  just	  see	  the	  edge	  of	  the	  astronaut’s	  face	  through	  the	  reﬂec4ve	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visor	  of	  their	  helmet,	  but	  it	  is	  impossible	  to	  tell	  their	  gender.	  	  The	  text	  next	  to	  the	  image	  explains	  the	  
features	  of	  the	  power	  drill.	  	  In	  the	  middle	  of	  the	  page	  is	  a	  large	  image	  of	  another	  astronaut	  in	  a	  spacesuit	  
ﬂoa4ng	  in	  space,	  only	  joined	  to	  the	  space	  sta4on	  by	  a	  thin	  cord.	  	  Next	  to	  this	  astronaut	  is	  his	  name	  as	  
well	  as	  a	  small	  thumbnail	  image	  of	  the	  male	  astronaut	  pumng	  on	  his	  space	  suit.	  Text	  at	  the	  top	  of	  the	  
page	  reads:	  ‘Without	  a	  spacesuit	  an	  astronaut’s	  blood	  would	  boil	  and	  his	  body	  would	  blow	  apart’	  (Stoh	  
2012:	  61).	  	  The	  male	  pronouns,	  names	  and	  faces	  lead	  us	  to	  assume	  that	  the	  astronaut	  in	  the	  corner	  with	  
the	  drill,	  whose	  face	  we	  cannot	  see,	  must	  also	  be	  male.	  	  	  
A	  survey	  of	  online	  images	  of	  female	  spacewalks	  revealed	  that	  the	  astronaut	  pictured	  with	  the	  drill	  is	  
Sunita	  Williams,	  one	  of	  11	  women	  to	  have	  performed	  a	  spacewalk	  (NASA	  2015).	  	  Not	  only	  was	  Williams	  
not	  acknowledged	  in	  the	  montage	  described	  above,	  but	  in	  all	  the	  books	  studied	  there	  is	  not	  a	  single	  
clearly	  iden4ﬁable	  image	  of	  a	  woman	  wearing	  an	  astronaut’s	  white	  padded	  spacesuit.	  	  We	  suggest	  that	  it	  
possible	  that	  younger	  children	  would	  not	  even	  recognize	  the	  women	  dressed	  in	  casual	  clothes	  inside	  the	  
space	  sta4on	  as	  astronauts	  (Jackson	  2007),	  although	  further	  work	  is	  needed	  to	  beher	  understand	  how	  
children	  interpret	  such	  images.	  	  	  Taken	  together,	  the	  lack	  of	  images	  of	  women	  in	  spacesuits	  and	  
spacewalking,	  and	  the	  excessive	  use	  of	  male	  pronouns	  in	  the	  text	  of	  the	  books	  studied,	  amounts	  to	  a	  
symbolic	  annihila4on	  of	  women	  in	  space	  (McCabe	  at	  al.	  2011).	  	  	  
Many	  of	  the	  themes	  iden4ﬁed	  in	  the	  images	  of	  astronauts	  show	  that	  the	  concept	  of	  a	  female	  astronaut	  
poses	  a	  challenge	  to	  the	  masculine	  ideals	  associated	  with	  space	  explora4on.	  As	  Harding	  (1986:	  59)	  
describes,	  a	  woman	  scien4st	  is	  in	  some	  ways	  a	  ‘contradic4on	  in	  terms’	  as	  the	  symbolic	  meanings	  of	  
femininity	  are	  in	  opposi4on	  to	  the	  ‘macho,	  virile,	  ac4ve	  and	  energe4c’	  nature	  of	  science	  (LaFollehe,	  
1988:	  270).	  	  Jackson	  and	  Gee	  (2005:	  125-­‐126)	  assert	  that	  when	  depic4ng	  women	  in	  these	  contradictory	  
situa4ons,	  there	  is	  an	  apparent	  necessity	  to	  ensure	  there	  is	  also	  a	  	  ‘tradi4onal	  ‘feminine’	  ac4vity	  or	  
marker’,	  such	  as	  being	  a	  sta4c	  bystander	  or	  being	  in	  a	  contained,	  submissive	  posture,	  in	  order	  to	  
maintain	  ‘construc4ons	  of	  ac4ve	  masculinity	  and	  passive	  femininity’.	  	  	  This	  could	  go	  some	  way	  sugges4ng	  
an	  explana4on	  for	  why	  our	  analysis	  shows	  that	  it	  is	  acceptable	  for	  women	  to	  be	  seen	  to	  be	  astronauts,	  
as	  long	  as	  they	  are	  only	  shown	  ﬂoa4ng	  about	  inside	  the	  space	  sta4on	  or	  caring	  for	  the	  men,	  and	  the	  
dangerous,	  daring	  and	  technical	  work	  is	  depicted	  as	  the	  s4ll	  being	  the	  preserve	  of	  male	  astronauts.	  	  	  
Conclusion	  
As	  Barbercheck	  (2001:	  120)	  points	  out,	  ‘a	  prevailing	  assump4on	  is	  that	  gender	  is	  irrelevant	  in	  doing	  
science,	  and	  therefore	  is	  irrelevant	  in	  the	  culture	  of	  science’.	  	  However,	  our	  results	  show	  that	  children’s	  
science	  books,	  at	  least,	  are	  not	  gender	  neutral.	  	  This	  study	  has	  shown	  that	  women	  are	  under-­‐
represented	  in	  children’s	  science	  books	  and	  that	  books	  about	  biology	  and	  medicine	  show	  a	  more	  
equitable	  representa4on	  of	  gender	  than	  books	  about	  physics	  and	  maths.	  	  In	  addi4on,	  subtle	  aspects	  of	  
sexism	  were	  more	  likely	  to	  be	  found	  in	  books	  featuring	  astronauts	  than	  books	  about	  doctors.	  	  This	  study	  
is	  unique	  as	  it	  analyses	  the	  depic4on	  of	  gender	  in	  books	  about	  diﬀerent	  STEMM	  disciplines,	  as	  well	  as	  
inves4ga4ng	  an	  understudied	  medium,	  that	  of	  children’s	  science	  books.	  	  	  	  	  
The	  producers	  of	  children’s	  science	  books	  have	  clearly	  made	  an	  eﬀort	  to	  include	  images	  of	  female	  
STEMM	  professionals.	  	  However,	  as	  Diekman	  and	  Murnen	  (2006:	  376)	  point	  out	  the	  tone	  or	  amtude	  in	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which	  they	  are	  depicted	  can	  be	  ‘equally	  important	  as	  the	  fact	  that	  they	  are	  presented	  at	  all’.	  	  	  In	  the	  
medical	  books	  we	  studied,	  doctors	  are	  just	  as	  likely	  to	  be	  shown	  as	  men	  or	  women	  and	  there	  is	  no	  
gendered	  division	  of	  tasks.	  	  	  However,	  the	  scarcity	  of	  images	  of	  female	  astronauts	  doing	  the	  work	  of	  
astronauts,	  or	  wearing	  space	  suits,	  combined	  with	  the	  use	  of	  male	  pronouns	  to	  refer	  to	  all	  astronauts,	  
amounts	  to	  a	  symbolic	  annihila4on	  of	  women	  in	  space.	  	  It	  is	  clear	  that	  both	  the	  STEMM	  community,	  
educators,	  publishers	  and	  librarians	  need	  greater	  awareness	  of	  the	  visual	  ‘grammar’	  of	  gender	  and	  
STEMM	  	  in	  order	  to	  provide	  children	  with	  a	  more	  egalitarian	  discourse	  around	  science	  and	  the	  physical	  
sciences	  in	  par4cular	  (Osei-­‐Koﬁ	  &	  Torres	  2015:527).	  	  
The	  books	  in	  this	  study	  were	  published	  between	  1993	  and	  2015	  and	  an	  interes4ng	  avenue	  of	  future	  
study	  would	  be	  to	  analyse	  a	  larger	  sample	  of	  books	  to	  see	  whether	  there	  has	  been	  any	  change	  over	  4me	  
in	  the	  representa4on	  of	  gender	  in	  children’s	  science	  books.	  	  As	  men4oned	  in	  the	  literature	  review,	  
studies	  of	  children’s	  literature	  over	  long	  4me	  periods	  show	  that	  varia4on	  in	  the	  number	  of	  female	  main	  
characters	  does	  exist	  (McCabe	  et	  al,	  2011)	  and	  it	  would	  be	  interes4ng	  to	  see	  if	  this	  trend	  is	  mirrored	  in	  
children’s	  science	  books.	  	  In	  addi4on,	  this	  data	  for	  this	  study	  was	  collected	  by	  adult	  researchers	  and	  it	  
would	  be	  interes4ng	  to	  explore	  the	  responses	  of	  children	  to	  the	  representa4ons	  of	  people	  depicted	  in	  
science	  books.	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